The justification for implementing a Project Management Office (PMO) is a recurring problem in organizations, and its existence is often questioned by stakeholders. Under the organizational project management, the PMO presents a variety of roles and functions, whose performance is related to strategic objectives achievement. The literature shows that the PMO can be the battlefield between power and control, between people and processes, and between political factions. Given this situation, the definition of a performance evaluation mechanism allows the verification of how the PMO can serve the interests of project managers and stakeholders, and at the same time serve as a strategic framework within the company. This paper proposes a performance evaluation model for PMO from the software industry based on a multicriteria approach as a way to engage all the stakeholders in such process. Based on a list of 79 performance indicators divided into 17 criteria defined by the Competing Values Framework, a process for evaluating PMOs was defined using the MACBETH technique. The results showed a clear picture of the strengths and weaknesses of the performance of the PMO as well as the priority for improving each of them according to a shared vision of all the stakeholders.
Introduction
Organizations focusing on information technology face many challenges such as increased competition, the need for innovation in products, services and processes and a growing emphasis on time to market. According to Jamieson and Morris 1 , in order to deal with these challenges, organizations have adopted more flexible organizational forms where the projects are more numerous and important strategically. Project-based organizations refer to a variety of organizational forms involving the creation of temporary systems for implementing project tasks 2 . Its structure is often classified by the degree of projectification 3 . According to Turner and Keegan 4 , most often project-based organizations are structured in a matrix format with projects co-existing with functional areas.
In the last years, the project management area underwent a fundamental transformation in parallel to the changes occurring in organizations: from project management to organizational project management, involving programs and portfolios. In this context, the emerging importance of the Project Management Office (PMO) is associated with the increasing number and complexity of projects and attempts to increase organizational performance through the centralization of support and control of the projects 5 . According to the Project Management Institute 6 (PMI), the main purpose of a PMO is to align the projects to the organization's needs and meeting the expectations of different stakeholders. Almost half of the 502 PMOs which participated in a survey 7 agreed that the relevance or even the necessity of the PMO has been seriously questioned. In this way, the PMO has always to evidence its value and contribution to the organization. When solving the problem depends on the analysis of different views or "desires", it is considered a multicriteria problem 8 . Thus, in order to evaluate the performance of a PMO and provide support for their improvement, this paper aims to define a model based on a multicriteria approach priorizing the human factor in the analysis of this complex problem, through the construction of various criteria using various points of view.
The remainder of this paper is organized as follows: Section 2 presents a brief discussion about PMO and its performance; Section 3 details the research process and the performance evaluation model; and, finally, Section 4 presents our conclusions.
Project Management Office (PMO)
PMI 6 defines a Project Management Office (PMO) as an organizational unit that has a number of responsibilities related to the centralized and coordinated management of projects under its domain. Müller, Glükler and Aubry 9 defined a ternary model with three basic roles of a PMO: service, control and partnership. Desouza and Evaristo 10 described four PMO archetypes: supportive, information manager, knowledge manager and trainer. Hobbs and Aubry 11 identified five groups of PMO functions: monitoring and control of project performance; development of skills and methodologies in project management; managing multiple projects; strategic management; and organizational learning. Pansini, Terzieva and Morabito 12 identified a set of key macro-areas of PMO intervention: project portfolio management, knowledge transfer and learning, communication management, and team management. They concluded that a company that decides implementing a PMO within an organizational framework should review its project management attitude and be prepared for cultural changes.
According to Julian 13 , the PMO leaders have to act as knowledge agents to facilitate organizational learning and continuous improvement in the projects. Karayaz and Gungor 14 indicated the need for a balance between operational and strategic visions of the PMO. Although there are different classifications for PMOs, it is not possible to assert that a PMO is better or worse than another based on its structure and functions, since its main purpose is attending the expectations of its own stakeholders. The roles and functions of a PMO are defined in accordance with the strategic objectives of the organization, and, in general, have to meet the expectations of the senior management and project managers.
The Performance of a PMO
According to a systematic literature review conducted by Cunha and Moura 15 , some studies have focused on the PMO contributions to the organizational performance. The Competing Values Framework 16 was proposed by Aubry and Hobbs 17 to evaluate the performance of PMO since it has the potential to grasp the dynamic of organizations by creating a dialogue between people having different, sometimes opposite, values that underlie their evaluation of organizational performance. It is based on a set of 17 unique criteria grouped into three significant dimensions: the structure dimension (paradox between flexibility and control), the focus dimension (paradox between internal and external), and the dimension of purpose and orientation.
In the research, two groups (PMO and Executive Direction) presented different and stronger points of view about the performance of the PMO. The PMO members felt more strongly about human relations, while the executive board partners strongly valued rational goals. The same approach was applied after a year and the results indicated that the dynamic relationship between the PMO and its contribution to organizational performance is a learning process where time is taken into account 18 . This means that there is no stable equilibrium between the competing values over time but rather a dynamic equilibrium. When a change happens in the context of a PMO, or in its structural characteristics, or in the functions it performs, it is more likely that the assessment of the organizational performance will also change.
Research Process
The process used to define the performance evaluation model of the PMO is presented in Fig. 1 . The model was defined and implemented in a Brazilian IT public sector organization. The participants were carefully selected to represent the various dimensions of the problem. This research involved eight experient participants in their fields: two PMO members, four project managers and two functional managers. • Structuring: The step through which the participants express their value systems thus being the basis for development, modification and/or validation of judgments on potential actions or decisions opportunities 19 . The criteria from the Competing Values Framework 17 were used in this step as starting point. • Evaluation: It refers to the definition of the local preferences for partial evaluation of the PMO in each criterion, as well as determining the weights for the notion of the relative importance of each criterion, thus enabling the aggregation of local assessments. We used the MACBETH (Measuring Attractiveness by a Categorical Based Evaluation Technique) approach developed by Bana and Costa and Vansnick 20 which is a multicriteria decision analysis approach that requires only qualitative judgements about differences of value to help a decision maker quantify the relative attractiveness of options. The approach, based on the additive value model, aims to support interactive learning about the evaluation problem. • Recommendations: It refers to the performance evaluation of the current position of the PMO according to each criterion referred in the model and resulting in a performance index. This step has to be done periodically in order to monitor the progress of the PMO comparing to previous evaluations.
Structuring
Based on the 79 indicators divided into 17 criteria from the Competing Values Framework 17 , the participants selected the indicators that fall under the roles and functions expected by them to be performed by the PMO. This step was conducted in 8 meetings with 2 hours on average each one for 3 weeks.
During the meetings, the criteria and indicators have been mapped in points of view (PV). A PV is a representation of a value deemed important enough by the actors to be considered in an explicit manner in the evaluation of the actions or alternatives and may be classified into Fundamental Point of View (FPV) and Elementary Point of View (EPV) 19 . A FPV reflects a significant value in the context of the problem, while the EPVs are means for achieving the FPVs. Table 1 shows the FPVs and the respective EPVs. Once defined the concepts for each FPV and EPV, it was necessary to operationalize them, i.e., defining their descriptors. A descriptor is defined as an ordered set of plausible impact levels associated with a fundamental point of view, where each level of impact of this descriptor corresponds to the representation of the impact of an ideal action, such that the comparison of any two levels of the descriptor always result in a clear distinction in the eyes of actors 19 .
The actors operationalized the FPVs through construction of descriptors by combinations of the levels of the descriptors of the respective EPVs. For each FPV, the participants were defined four levels, including the levels good and neutral to be used later in the weighting of FPVs. The indication of such levels are important in order to eliminate the influence of impact levels considered very negative according to the evaluator so as not to prejudice the determination of the weights. All this definitions were made in consensus between the actors.
In order to illustrate the definition of the descriptors we considered the FPV 5 -Output quality, which were operationalized through a qualitative, constructed and discrete descriptor formed by EPVs 5.1 -Quality of the product, 5.2 -Satisfaction of the sponsor and 5.3 -Satisfaction of internal customers.
The EPV 5.1 -Quality of the product was operationalized through a qualitative, constructed and discrete descriptor, corresponding to the actions taken by the PMO to contribute to the quality of the products ( Table 2 ). The PMO contributes to the quality of the product through the selection of projects in the portfolio, the control of the project scope and analyses the earned value of the product.
L3
The PMO contributes to the quality of the product through the selection of projects in the portfolio and the control of the project scope.
L2
The PMO contributes to the quality of the product through the selection of projects in the portfolio.
L1
The PMO does not contribute to the quality of the product.
The EPV 5.2 -Satisfaction of the sponsor was operationalized through a qualitative, constructed and discrete descriptor, corresponding to the level of satisfaction of the sponsors on the work of the PMO (Table 3 ). 
L3
Between 60% and 80% of the sponsors are satisfied with the performance of the PMO.
L2
Up to 60% of the sponsors are satisfied with the performance of the PMO.
L1
The PMO does not contribute to the satisfaction of the sponsor.
The EPV 5.3 -Satisfaction of internal customers was operationalized through a qualitative, constructed and discrete descriptor, corresponding to the level of the internal customer satisfaction with the work of the PMO (Table  4 ). Between 60% and 80% of the internal customers are satisfied with the performance of PMO. L2
Up to 60% of the internal customers are satisfied with the performance of the PMO. L1
The PMO does not contribute to the satisfaction of internal customers.
The FPV 5 -Outcome quality was operationalized by combining the levels of the descriptors of its EPVs, as shown in Table 5 , in which the L4 level was considered good and the L3 level was considered neutral. Table 5 . Value judgement matrix and scale of FPV5 -Output quality.
Level
Description G N L4
The PMO contributes through the selection of the projects in the portfolio, control the projects scope and analyses the earned value of the projects; over 80% of sponsors are satisfied with the work of the PMO; and over 80% of the internal customers are satisfied with the performance of the PMO.
X L3
The PMO contributes through the selection of the projects in the portfolio and control the projects scope; between 60% and 80% of the sponsors are satisfied with the work of the PMO; and between 60% and 80% of the internal customers are satisfied with the performance of the PMO.
X L2
The PMO contributes through the selection of the projects in the portfolio; up to 60% of the sponsors are satisfied with the work of the PMO; and up to 60% of the internal customers are satisfied with the performance of the PMO. L1
The PMO does not contribute to the quality of the product; it does not contribute to the satisfaction of the sponsor; and it does not contribute to the satisfaction of internal customers.
The same procedure was conducted for the construction of the descriptors of the others sixteen FPVs, respecting the non-ambiguity rule, so that there was no loss of information in the association of a particular level of impact to a PMO (between the person who associated it and the other who understands it).
Evaluation
The definition of the scales for each descriptor as well the weighing of the FPVs was performed using the MACBETH approach. It allowed the decision makers to show their value judgments according to their experience and vision of the situation assessed without the direct use of formulas and mathematical concepts. It made possible aggregating the different types of criteria through which the PMO is evaluated by the stakeholders, making it possible to present a mathematical result even the actors in the process used a more subjective approach.
The questioning procedure is to ask the participant a verbal judgment (qualitative) about the difference of attractiveness between every two actions x and y of the set of actions (with x more attractive than y), and choosing one of the following semantic categories of difference of attractiveness: very weak, weak, moderate, strong, very strong and extreme 20 . It resulted in a cardinal impact scale obtained through the M-MACBETH software which enabled the local evaluation (intra-criteria) of each FPV. The levels good and neutral were pointed with 100 and 0, respectively, in all descriptors. A value judgment matrix and its corresponding scale was generated for all FPVs, as the example illustrated in Fig. 2 . Once defined the cardinal value functions for each FPV, the weights of each FPV in relation to the others (intercriteria) were defined. Using the same scale of attractiveness previously used with the descriptors, all participants prioritized the FPVs comparing them with each other and defining the level of attractiveness between them. Fig. 3 shows the histogram of the weights assigned to the FPVs, in which the FPV5 -Product Quality was judged the most relevant and the FPV17 -Readiness was judged the least relevant in evaluating the performance of the PMO. For each value function, a sensitivity analysis were performed to ensure that the ranges provided by the scales represent the judgments of the participants and a robustness analysis were performed to ensure that there were no inconsistencies. 
Recommendation
Since the model formed by the FPVs and respective weights and by the descriptors and their respective value functions was done, the performance evaluation of the PMO was conducted. The participants pointed out the level of the PMO in each descriptor of each FPV. At the end, the performance index of the PMO suggested by the M-MACBETH software was -80.40, considering the maximum rate of 144.45 and the minimum rate of -94.27. The good and neutral reference values were 100 and 0, respectively. The performance analysis is illustrated Fig. 4 . The ordering of importance of the FPVs is presented in clockwise direction in Fig. 4 , with the highest priority placed on top of the image. The neutral level of each FPV is the acceptable level of performance and the good level is the desired level. By evaluating the current level of the PMO, indicated by the solid line, it is possible to analyze which FPVs need more effort to achieve the good level, indicated by the dashed line. The FPVs 5, 3 and 6 had the most priority; the FPVs 16, 15 and 17 had the least priority; the FPVs 5, 6, 11, 12, 8, 4, 1, 9, 10, 14, 13, 16 and 15 were below the acceptable level (neutral); the FPVs 3, 7, 2 and 17 met the acceptable level; no FPV is above the acceptable (or good) level. The results suggest, for example, that considering the prioritized FPVs 3 (Moral on project personal) and 7 (Stability in processes) in neutral level, the organization can plan actions in order to achieve the good level for them. In general, the results can be used as input of an action plan in order to achieve the desired performance of the PMO by the stakeholders that interacts with it. The model can also be used as a tool to monitor the progress of the performance improvement actions of the PMO.
Conclusion
The use of criteria and indicators based on the Competing Values Framework combined with the multicriteria approach to decision support was effective in providing a performance evaluation model of a PMO considering the different points of view of the participants directly involved in the projects: the members of the PMO, project managers and functional managers. The incorporation of the decision maker's value judgments, interaction and learning from stakeholders, the problem structuring by using the PV approach and the use of the M-MACBETH software as cardinal value function generator were presented as efficient tools in assessing the multicriteria problem. The cognitive effort necessary for the construction of scales is usually quite high. The purpose of the MACBETH technique is not to obtain the scale directly from decision maker, but rather to build it from their value judgments, doing it in a way where they will not be imposed no preference.
The model resulted from the selection of relevant performance indicators for the. The proposed model provides a performance evaluation model that aggregates different and conflicting criteria in an indicator that generates a comprehensive insight into PMO's performance, helping the definition and prioritization of actions to achieve the desired level of performance. The process used to elaborate this model can also be used to refine and elaborate performance evaluation models of PMOs from other types of organizations.
A limiting factor in this study was the assessment of only one of the five local branches of corporate PMO, which reduced the number of participants, and therefore the amount of points of view in the process. The result, however, was not significantly affected, because all the local branches works similarly and use the same PM process.
